The mouse Zac1 locus: basis for imprinting and comparison with human ZAC.
We identified a maternally methylated CpG island at the mouse Zac1 locus on chromosome (Chr.) 10 in a screen for imprinted genes. The homologous human gene ZAC (also known as LOT1 and PLAGLI) is a candidate gene for transient neonatal diabetes (TNDM), an imprinted disorder associated with paternal duplication for 6q24 and characterized by intrauterine growth retardation and insulin dependence. A mouse model would be indispensable to investigate the basis of the disorder, however, there is apparently no similar phenotype in mice with the corresponding chromosome anomaly. To begin to understand this difference, we have undertaken a comparative analysis of the mouse and human genes. We show that the CpG island is far upstream of the coding body of mouse Zac1, that Zac1 transcripts initiate in a conserved region in the CpG island, and transcripts undergo complex splicing--all properties shared with the human gene. CpG island methylation is present in oocyte DNA and constitutes a germline-specific epigenetic mark. Mice with uniparental disomy (UPD) for Chr. 10 exhibit appropriate parent-of-origin dependent expression of Zac1, indicating that the absence of phenotypes comparable to aspects of human TNDM is not because imprinting of Zac1 is relaxed in these UPD mice.